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(54) Printed circuit board and electric components 



(57) A printed circuit board has: a base material 
layer having a first via hole; and an insulating layer hav- 
ing a second via hole, the insulating layer being pro- 
vided on one surface of the base material layer, wherein 
a cross-sectional area of the second via hole is smaller 



than a cross-sectional area of said first via hole, and 
wherein the first and second via holes are filled with a 
conductive material. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a printed circuit 
board of two or more layers, and electronic compo- 
nents. 

2. Background of the Invention 

In recent years, as electronic apparatuses have 
become smaller and denser, multilayer printed circuit 
boards being inexpensive and in which semiconductor 
chips such as LSIs may be mounted at a high density 
have been strongly demanded not only in the field of 
industrial apparatuses but also in the field of consumer 
apparatuses. In such multilayer printed circuit boards, it 
is important that fine-pitch interconnecting patterns on 
the layers are electrically connected between the layers 
with a high degree of reliability. 

With respect to this demand, it is extremely difficult 
to satisfy it by use of conventional printed circuit board 
manufacturing methods using drilling, etching of cop- 
per-coated laminations or plating, so that printed circuit 
boards having new structures are being developed. 

Current representative examples of high-density 
printed circuit boards include the following: 

The first example is a method called a built-up proc- 
ess in which a conventional double-sided or multilayer 
printed circuit board is used as the core board and insu- 
lating layers having smaller via holes and wiring layers 
being finer are laminated thereon (Susumu Honda "Cur- 
rent State and Problems of Built-up Multilayer Printed 
Circuit Board Technology", Magazine of Japan Institute 
for Interconnecting and Packaging Electronic Circuits, 
Vol. 11, No. 7, pp.462-468 (1996)). According to this 
method, small holes for smaller via holes are formed in 
the insulating layers by photoetching or chemical etch- 
ing by use of a photosensitive insulating material or a 
chemically etchable material. Recently, methods have 
been developed which use plasma or a laser to form the 
holes in the insulating layers. When a laser is used, it is 
unnecessary for the material to have photosensitivity or 
chemically etchable property, so that the insulative 
material may be selected from a wider range. 

The second example is a stacking process in which 
copper foils are laminated on a prepreg with holes filled 
with a conductive paste (Hiroyuki Okano, "Resin Multi- 
layer Circuit Board with All Layers Having IVH Struc- 
ture", 1995 Microelectronics Symposium, p. 163 (1995)) 
(generally, this type of circuit board is frequently classi- 
fied as a built-up multilayer printed circuit board). 
Researches have been carried out on a circuit board 
using instead of a prepreg a film having an adhesive 
(Keiichi Takenouchi et al. "Development of Polyimide 
Multilayer Circuit Board", Papers Presented at the Tenth 



Lecture Meeting on Interconnecting and Packaging 
Electronic Circuits, pp. 81-82 (1996)). 

The third example is a method using a thin film mul- 
tilayer and is similar to the built-up process described as 

5 the first example. This is a thin film multilayer circuit 
board in which a conventional ceramic multilayer circuit 
board is used as the core board and on surfaces 
thereof, inorganic or organic insulating layers and con- 
ductive wiring layers patterned by plating and pho- 

10 toetching, etc. are laminated. At present, this method, 
which uses thin film technology, is the method by which 
the densest printed circuit boards are manufactured. 
For the insulating layers, photosensitive polyimide is 
most frequently used. 

is However, these printed circuit board manufacturing 
methods have defects. 

According to the built-up process, it is difficult to 
obtain denser printed circuit boards because a conven- 
tional low-density glass epoxy multilayer circuit board is 

20 used as the core of the inner layer. In addition, in order 
to obtain denser printed circuit boards, it is necessary to 
increase the number of insulating and wiring layers 
being built up, so that it is technically difficult to flatten 
the surfaces of printed circuit boards, or the cost 

25 increases. 

According to the stacking process, it is difficult to 
form at a low cost the small holes in a prepreg or a film 
(base material) of a thickness for higher density. 

According to the thin film multilayer method which 

so uses a thin film process, the cost is high. 

SUMMARY OF THE INVENTION 

In view of these problems of the conventional multi- 

35 layer printed circuit board manufacturing methods, it is 
an object of the present invention to provide a printed 
circuit board manufacturing method in which high-den- 
sity printed circuit boards are easily manufactured at a 
low cost and a core board having a maximum work size 

40 may be used. 

To achieve the above-mentioned object, a printed 
circuit board according to the present invention com- 
prises a base material layer having a first via hole and 
an insulating layer having a second via hole, said insu- 

45 lating layer being provided on at least one surface of 
said base material layer, wherein a cross-sectional area 
of said second via hole is smaller than a cross-sectional 
area of said first via hole, and wherein said first and sec- 
ond via holes are filled with a conductive material. With 

so these features, fine wiring and fine via hole connection 
in a printed circuit board having a large work size are 
enabled, so that low-cost printed circuit boards and 
electronic components are obtained. 

A printed circuit board of the present invention of 

55 claim 1 comprises: a base material layer having a first 
via hole; and an insulating layer having a second via 
hole, said insulating layer being provided on at least one 
surface of said base material layer, wherein a cross- 
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sectional area of said second via hole is smaller than a 
cross-sectional area of said first via hole, and wherein 
said first and second via holes are filled with a conduc- 
tive material. 

A printed circuit board of the present invention 
according to claim 1 is that said conductive material is a 
conductive paste. 

A printed circuit board of the present invention 
according to claim 2 is that said conductive material with 
which said first via hole is filled and said conductive 
material with which said second via hole is filled are the 
same. 

A printed circuit board of the present invention 
according to claim 2 is that said conductive material with 
which said first via hole is filled and said conductive 
material with which said second via hole is filled are dif- 
ferent. 

A printed circuit board of the present invention 
according to claim 1 is that said insulating layer is pro- 
vided on both surfaces of said base material layer. 

A printed circuit board of the present invention 
according to claim 1 is that a wiring portion is provided 
outside said insulating layer. 

A printed circuit board of the present invention 
according to claim 1 is that a wiring portion is provided 
inside said insulating layer. 

A printed circuit board of the present invention 
according to claim 7 is that aid insulating layer com- 
prises a plurality of layers. 

A multilayer printed circuit board of the present 
invention is that plurality of said printed circuit boards 
according to any one of claims 1 to 8 are laminated. 

A circuit component mount unit of the present is 
that a circuit component is mounted being connected to 
said wiring portion on an outermost layer of said printed 
circuit board according to any one of claims 1 to 8 or to 
said wiring portion on an outermost layer of said multi- 
layer printed circuit board according to claim 9. 

A circuit component mount unit of the present 
invention according to claim 10 is that said circuit com- 
ponent includes a bare integrated circuit. 

An electronic component package of the present 
invention comprises: a base material layer having a first 
via hole, said base material having a copper foil pad 
attached to one surface; an insulating layer having a 
second via hole, said insulating layer being provided on 
another surface of said base material; and an electronic 
component having an electrode so as to correspond to 
a position of said second via hole, wherein a cross-sec- 
tional area of said second via hole is smaller than a 
cross-sectional area of said first via hole, and wherein 
said first and second via holes are filled with a conduc- 
tive material. 

An electronic component package of the present 
invention according to claim 12 is that said conductive 
material is a copper paste. 

An electronic component package of the present 
invention according to any one of claims 12 to 13 is that 



said conductive paste includes an abrasive. 

An electronic component package of the present 
invention according to any one of claims 12 to 14 is that 
said copper foil pad does not exist, and that said con- 
5 ductive material with which the first and second via 
holes are filled is solderable. 

An electronic component package of the present 
invention according to any one of claims 12 to 15 is that 
said insulating layer and said conductive material have 
w flexibility. 

An electronic component package of the present 
invention according to any one of claims 12 to 16 is that 
said electrode of said electronic component is an alumi- 
num electrode. 

is A printed circuit board manufacturing method of the 
present invention comprises; 

a first step of forming a wiring layer on an insulating 
layer having a second via hole; and 
a second step of transferring said insulating layer 
and said wiring layer onto a base material layer 
having a first via hole filled with a conductive mate- 
rial, said first via hole having a larger cross-sec- 
tional area than said second via hole. 

A printed circuit board manufacturing method of the 
present invention according to claim 18 is that said first 
step, said second via hole is filled with a conductive 
paste. 

A printed circuit board manufacturing method of the 
present invention comprises a step of laminating an 
insulating layer on a base material layer and forming a 
wiring layer on said insulating layer, said base material 
layer having a first via hole filled with a conductive mate- 
rial, said insulating layer having a second via hole hav- 
ing a smaller cross-sectional area than said first via 
hole. 

An electronic component package manufacturing 
method of the present invention comprises the steps of: 

forming an insulative resin layer on a surface of an 
electronic component having a predetermined elec- 
trode on said surface; 

forming a through hole in said insulative resin layer 
so as to correspond to a position of said electrode; 
embedding a conductive paste into said through 
hole; and 

heating and pressurizing said insulative resin layer 
filled with said conductive paste to thereby paste 
said insulative resin layer to said electronic compo- 
nent. 

An electronic component package manufacturing 
method of the present invention according to claim 21 is 
that said conductive paste is a copper paste. 

An electronic component package manufacturing 
method of the present invention according to claim 21, 
22 or 23 is that said conductive paste includes an abra- 
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sive. 

An electronic component package manufacturing 
method of the present invention according to claim 21 , 
22 or 23 is that said insuiative resin layer has a com- 
pressibility. 5 

An electronic component package manufacturing 
method of the present invention according to claim 24 is 
that said insuiative resin layer is a prepreg with aramid 
nonwoven doth as a reinforcing material. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view of a double-sided 
printed circuit board according to an embodiment of 
the present invention; 

FIG. 2 is a cross-sectional view of a double-sided 
printed circuit board in which wiring layers are pro- 
vided inside insulating layers in the embodiment of 
the present invention; 

FIG. 3 shows an embodiment in which the insulat- 
ing layer is provided only on one surface of a base 
material in the embodiment of the present inven- 
tion; 

FIG. 4 is a cross-sectional view of a multilayer 
printed circuit board (four-layer printed circuit 
board) according to an embodiment of the present 
invention; 

FIG. 5 shows a circuit component mount unit using 
a circuit board of an embodiment of the present 
invention manufactured by a transfer process; 
FIG. 6 shows another embodiment of the multilayer 
printed circuit board of the present invention; 
FIG. 7 shows an example of a transfer medium 
according to an embodiment of the present inven- 
tion; 

FIG. 8 shows an example of a transfer process 
according to an embodiment of the present inven- 
tion; 

FIG. 9 shows an example of a transfer medium 
according to an embodiment of the present inven- 
tion; 

FIG. 10 is a cross-sectional view of a double-sided 
printed circuit board manufactured by using the 
transfer medium of FIG. 9; 

FIG. 1 1 shows a flexible printed circuit board used 
for an embodiment of the present invention; 
FIG. 12 is a cross-sectional view of a double-sided 
circuit board according to an embodiment of the 
present invention using the flexible printed circuit 
board; 

FIG. 13 shows an example of a built-up process 
according to an embodiment of the present inven- 
tion; 

FIG. 14 shows a copper foil having an insulating 
layer, used in an embodiment of the present inven- 
tion; 

FIG. 15 shows a process using the copper foil of 
FIG. 14; 



FIG. 16 shows an example of a method for manu- 
facturing a multilayer printed circuit board according 
to an embodiment of the present invention; 
FIG. 17 shows a transfer medium according to an 
embodiment of the present invention; 
FIG. 18 shows a double-sided printed circuit board 
manufactured by preparing two of the transfer 
media shown in FIG. 17; 

FIG. 19 shows an example of a small-size package 
such as a semiconductor chip according to an 
embodiment of the present invention; 
FIG. 20 is a perspective view of the package of FIG. 
19; and 

FIG. 21 shows another example of a small-size 
package such as a semiconductor chip according 
to an embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED EMODIMENTS 

Embodiments of the present invention will hereinaf- 
ter be described with reference to the drawings. 

(First Embodiment) 

FIG. 1 is a cross-sectional view of a double-sided 
printed circuit board according to a first embodiment of 
the present invention. A base material layer 101 with a 
first via hole 103 is provided and an insulating layer 104 
with a second via hole 105 having a smaller cross-sec- 
tional area than the first via hole is provided on each 
surface of the base material layer 101. Above the via 
hole 105. a via pad 106 is provided. Reference numeral 
1 07 represents a wiring. The wiring and the via pad con- 
stitute a wiring layer. The upper and lower wiring layers 
107 are electrically connected by the first via hole 103 
and the second via hole 105 and constitute a double- 
sided printed circuit board as a whole. 

Since the circuit board has such a structure, the 
cross-sectional area of the second via hole 105 may be 
small. Moreover, although the wiring 107 is formed on 
the insulating layer 104. since the second via hole 105 
is small in size, the via pad 1 06 thereof may be small, so 
that even if the first via hole 103 has a large cross-sec- 
tional area, a fine (high-density) printed circuit board is 
obtained irrespective of the cross-sectional area of the 
first via hole 103. Consequently, short circuit with the 
first and second via holes 103 and 105 does not occur 
even if a wiring interval 108 is small. In addition, since 
the cross-sectional area of the first via hole 103 may be 
large as mentioned above, manufacture of printed cir- 
cuit boards is facilitated. 

It is preferred for the base material layer 101 to be 
electrically insuiative and have a mechanical strength 
necessary as a circuit board. A glass epoxy board com- 
prising hardened epoxy resin with glass fibers as a rein- 
forcing material or an aramid epoxy board comprising 
hardened epoxy resin with aramid fibers as a reinforcing 
material may be used. Known resins may be used which 
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have been developed for printed circuit boards. 

A via hole 102 comprising the first via hole 103 and 
the second via hole 105 is filled with a conductive mate- 
rial. As the conductive material, a hardened conductive 
paste in which copper powder or silver power is mixed in 
resin, or gold, silver, copper, lead, etc. or an alloy 
thereof may be used. 

The conductive material with which the first via hole 
1 03 is filled and that with which the second via hole 105 
is filled may be the same or may be different. Different 
materials are preferable for filling the via holes having 
different diameters to each other. 

While the wiring layers 107 are formed outside the 
insulating layers 104 in FIG. 1, as shown in FIG. 2, insu- 
lating layers 202 may be provided outside a double- 
sided circuit board 201 of FIG. 1 so that the wiring iayers 
107 are situated inside the overall insulating layer (com- 
prising the insulating layers 104 and the insulating lay- 
ers 202). The structure shown in FIG. 2 is effective 
when multilayer printed circuit boards are manufac- 
tured. Holes 203 formed in the surfaces serve as via 
holes for connection to upper and lower layers. The 
cross-sectional area of the hole 203 may be freely 
decided. When insulating layers are used as the surface 
layers, the insulating layers 202 are solder resist layers. 
Methods for manufacturing the printed circuit boards of 
the structures of FIGs. 1 and 2 will be described later. 

FIG. 3 shows an embodiment in which an insulating 
layer 304 is provided only on one surface of a base 
material layer 301 . Reference numeral 303 represents a 
first via hole. Reference numeral 305 represents a sec- 
ond via hole having a small cross-sectional area. Via 
pads 306 and wirings 307 constitute wiring layers. Since 
the insulating layer 304 prevents the wirings 307 from 
short-circuiting with the first via hole 303 having a large 
cross-sectional area, fine wiring is enabled. 

The provision of the insulating layers like in the 
above-described examples not only enables fine wiring 
but also is effective for ensuring the adhesive strength of 
the wirings 307. 

FIG. 4 shows a cross-sectional view of a multilayer 
printed circuit board (four-layer printed circuit board) 
according to the present invention. Two double-sided 
printed circuit boards 401 are the same as the one 
described with reference to FIG. 2. The two double- 
sided printed circuit boards 401 are mechanically and 
electrically connected through a base material 402 hav- 
ing a via hole 403. The via hole 403 comprises a first via 
hole 404 provided in the base material 402 and a via 
hole 405 provided in an insulating layer 406 and having 
a smaller cross-sectional area than the first via hole 
404. As the materials for the base material and the via 
holes, the same ones as those described with reference 
to FIG. 1 may be used. 

As the upper and lower double-sided printed circuit 
boards 401, it is not always necessary to use double- 
sided printed circuit boards of a structure according to 
the present invention. As an example, FIG. 6 shows a 



cross-sectional view of a four-layer printed circuit board 
in which a printed circuit board structure according to 
this embodiment is applied to two conventional double- 
sided printed circuit boards. Reference numeral 501 

5 represents conventional via hole glass epoxy double- 
sided printed circuit boards. Wirings 512 on both sur- 
faces are electrically connected by a via hole 51 1 . While 
an inside 510 of the via hole is typically empty, the via 
hole 51 1 is filled with resin in this example. Two conven- 

w tional double-sided circuit boards 501 are mechanically 
and electrically connected through a base material 502 
having a via hole 503. The via hole 503 comprises a first 
via hole 504 provided in the base material 502 and a via 
hole 505 provided in an insulating layer 506 and having 

is a smaller cross-sectional area than the first via hole 
504. As the materials tor the base material and the via 
holes, the same ones as those described with reference 
to FIG. 1 may be used. 

While four-layer printed circuit boards were 

20 described with reference to FIGs. 4 and 6, it is to be 
understood that the present invention is not limited 
thereto. More layers may be laminated in a similar struc- 
ture. 

Methods for manufacturing the printed circuit 

25 boards according to the above-described embodiments 
of the present invention will be described. 

First, a manufacturing method using transfer tech- 
nology will be described. This method uses a transfer 
medium as shown in FIG. 7. On a surface of a supporter 

30 601 with the surface processed so as to be peelable, a 
wiring layer is formed such as the wiring 107 including 
the via pad 106. The formation is performed through a 
wiring forming process using plating, evaporation and 
photoprocess. On the wiring layer, the insulating layer 

35 104 is formed having a hole 602 which is to serve as the 
second via hole. A transfer medium 603 thus structured 
is prepared. Specifically, a copper pattern formed by 
plating is formed on a supporter made of stainless steel. 
Two of such transfer media are prepared and an 

40 unhardened base material 701 having a hole which is to 
serve as the first via hole and is filled with a conductive 
paste 702 is sandwiched between the transfer media as 
shown in FIG. 8. Then, the lamination is pressurized 
and heated in a vacuum (FIG. 8A) to harden the con- 

45 ductive paste and the base material for integration. 
Then, the supporters are peeled off (FIG. 8B). As the 
unhardened base material 701 , for example, an aramid 
epoxy prepreg may be used .which is aramid nonwoven 
cloth pregnant with epoxy resin. As the conductive 

so paste, copper paste may be used. The holes may be 
formed by a laser or may be mechanically formed by a 
drill. With respect to the size of the holes, when the 
unhardened base material is approximately 150 m m in 
thickness, holes of approximately 100 n m to 300 \x m 

55 are easy to form. The aramid epoxy prepreg which has 
a multiplicity of cavities inside is compressed when 
pressurized and heated, so that the base material 
decreases in thickness as shown in FIG. 8B. At this 
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time, the copper paste and the first via hole constitute 
the second via hole. In actuality there are occasions 
when the copper paste is squeezed out at portions 703 
of FIG. 8. The conductive paste 702 may be provided so 
as to protrude from the surface of the prepreg. 

Another method is such that a cone-shaped protru- 
sion comprising hardened conductive paste is formed 
on the lower-side second via hole and the protrusion 
conductor is connected with the upper-side second via 
hole penetrating through a base material made of sof- 
tened resin. 

While an aramid epoxy prepreg is used as the 
unhardened base material in the above-described 
example, the present invention is not limited thereto. For 
example, a sheet comprising an insutative film coated 
with an adhesive may be used, or a sheet-form unhard- 
ened adhesive may be used. The conductive paste is 
not limited to copper paste. For example, conductive 
paste of gold, silver or carbon, etc. may be used. 

Moreover, it is unnecessary that the first via hole be 
filled with only the conductive paste. For example, a 
metallic ball may be embedded in the hole so that the 
electric connection is made by the conductive paste 
with which the second via hole is filled. 

When the wiring 107 and the via pad 106 of FIG. 7 
are necessarily fine, they may be formed by the additive 
process. That is, a patterned plating resist layer is 
formed on a surface of the supporter 601 before plating, 
and a plating film is deposited on the exposed portion of 
the conductive supporter. According to this method, a 
pattern is obtained which is fine and has a large film 
thickness. The wiring and the via pad may be formed by 
printing conductive paste. This is a very easy method. In 
the case where pressurizing and heating are performed 
at the time of the transfer, the conductivity is higher than 
in the case where hardening is performed only by heat- 
ing. 

By using a transfer medium as shown in FIG. 9, the 
electrical connection between the first via hole and the 
second via hole is ensured. Reference numeral 801 rep- 
resents a conductive paste with which the second via 
hole is filled. The conductive paste 801 may be formed 
by printing. Needless to say, it may be formed by use of 
plating and patterning technology. In the case of using 
the transfer medium as FIG. 9 , the difficulty of flowing of 
the conductive paste into the small second via hole is 
more eliminated in comparison with the transfer 
medium of FIG. 7. FIG. 10 is a cross-sectional view of a 
double-sided printed circuit board manufactured by 
using the transfer medium of FIG. 9. While the conduc- 
tive material of the first via hole and that of the second 
via hole are different in this circuit board, it is needless 
to say that they may be the same. In FIG. 10, the upper 
and lower patterns on the double-sided printed circuit 
board are shifted from each other in position. This indi- 
cates that the position alignment of the upper and lower 
patterns may be rough in this embodiment That is, 
since a big first via hole may be formed in this embodi- 



ment, the condition of the connection is excellent even if 
the patterns are somewhat shifted from each other in 
position. Since the patterns may be somewhat shifted 
from each other in position, it is enabled to form a circuit 

5 board having a large work size and obtain products by 
dividing it in the last place (while via holes tend to shift 
from each other in position in a circuit board having a 
large work size, a sufficiently large work size may be 
provided in a circuit board in which the connection is 

10 ensured even if the via holes are somewhat shifted from 
each other in position like in this embodiment). Thus, 
the present invention produces an advantage that a cir- 
cuit board may be manufactured in which the work size 
is large although the patterns and the via holes are fine. 

is Next, flexible-printed-circuit method as another 
manufacturing method according to the present inven- 
tion will be described. FIG. 1 1 shows a flexible printed 
circuit board comprising an insulating layer 1001 and a 
wiring 1002. The insulating layer 1001 comprises a film, 

20 and a polyimide film is most frequently used therefor. 
The wiring 1002 comprises a copper foil patterned by 
photoetching. A hole 1003 is to serve as the second via 
hole. This hole is easily formed by using an excimer 
laser. The circuit board of this structure has been well 

25 known as a TAB tape aside from the size of the holes. 
FIG. 12 shows a cross-sectional view of a double-sided 
printed circuit board according to this embodiment 
using the flexible printed circuit board. 

Next, FIG. 13 shows a built-up process as a manu- 

30 facturing method according to the present invention in 
which layers are successively laminated on a base 
material. In this process, a base material 1201 having 
already been hardened is used which has a first via hole 
1202 having already been hardened. An insulating layer 

35 1204 having a second via hole 1203 is formed on each 
of the upper and lower surfaces of the base material 
1201 and a wiring 1205 is formed by plating or another 
conductive film forming method. In this structure, the 
conductive material with which the second via hole is 

40 filled is different from that with which the first via hole is 
filled. 

The processes shown in FIGs. 14 and 15 resemble 
the flexible-printed-circuit method but the order of man- 
ufacturing steps is different. As shown in FIG. 14, upper 

45 and lower insulating layers 1303 each having a hole 
1302 which is to serve as the second via hole are pre- 
pared on copper foils 1301 and an unhardened base 
material in which a hole that is to serve as the first via 
hole is filled with an unhardened conductive paste is 

so interposed therebetween. The lamination is pressurized 
and heated to harden the base material and the con- 
ductive paste for integration (FIG. 15A). Then, the cop- 
per foils on the surfaces are patterned by etching to 
obtain a double-sided circuit board (FIG. 15B). 

55 FIG. 16 shows a method for manufacturing a multi- 
layer printed circuit board. Two double-sided printed cir- 
cuit boards 1501 as described with reference to FIG. 2 
are prepared and an unhardened base material 1502 in 
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which a hole that is to serve as the 1irst via hole is filled 
with a conductive paste is sandwiched therebetween. 
The lamination is pressurized and heated in a vacuum 
(FIG. 16A) so that the conductive paste and the base 
material are hardened for integration (FIG. 16B). Thus, 
a four-layer printed circuit board is manufactured. It is 
easy to manufacture a printed circuit board comprising 
more layers and the printed circuit board is doubled- 
sided. By laminating one more layer of the double-sided 
printed circuit board on each surface, a six-layer printed 
circuit board is realized and by laminating two four-layer 
printed circuit boards, an eight-layer printed circuit 
board is realized. 

The transfer medium shown in FIG. 1 7 is a transfer 
medium effective for manufacturing a double-sided 
printed circuit board according to another mode. A mold 
release treatment is applied to a surface of a supporter 
1601 and an insulating layer 1602 is formed on the sur- 
face. Then, a necessary hole 1606 is formed and a wir- 
ing 1603 comprising a conductive film is laminated. 
Then, a hole 1605 which is to serve as the second via 
hole is formed. The transfer medium is thus formed. By 
preparing two such transfer media and manufacturing a 
double-sided printed circuit board in a manner similar to 
that described with reference to FIG. 7, one as shown in 
FIG. 1 8 is realized. The surfaces of the double-sided cir- 
cuit board are flat. 

FIG. 5 shows a circuit component mount unit using 
a circuit board according to the present invention manu- 
factured by the transfer process. Reference numeral 
407 represents a bare chip. Reference numeral 408 
represents a bump. Reference numeral 409 represents 
an under fill. Reference numeral 410 represents the 
multilayer printed circuit board of FIG. 4. The circuit 
component mounted unit is inexpensive although being 
high in density and small in size because the surfaces of 
the printed circuit board are flat, and then there are no 
solder bridges and the yield is excellent. In particular, a 
circuit component mounted unit in which a bare LSI is 
flip-chip-bonded onto a printed circuit board according 
to the present invention is small in size, high in speed 
and inexpensive. 

FIG. 19 is a cross-sectional view of a package of 
electronic components such as semiconductor chips 
according to another embodiment of the present inven- 
tion. The following are laminated from the top to the bot- 
tom: a base material layer 1 704 having a copper foil pad 
1 706 on its one surface and having a first via hole 1 707; 
an insulating layer 1 703 having a second via hole 1 708 
and provided on the other surface of the base material 
layer 1704; and a semiconductor chip 1701 having an 
electrode 1 702 so as to correspond to the position of the 
second via hole 1 708. The cross-sectional area of the 
second via hole 1708 is smaller than that of the first via 
hole 1 707. The first and second via holes are filled with 
a conductive material 1705. An input and output pad 
(electrode) 1 702 is typically an aluminum electrode in 
the case of the semiconductor chip. The base material 



layer 1704 is made of an insulative resin. The insulating- 
cum-protectivefiim 1703 is an insulating-com-protective 
film on the semiconductor chip and is typically made of 
silicon nitride. Recently, a silicon nitride film coated with 

5 polyimide has been frequently used. 

As the insulative resin for the base material layer, 
many resins are known now. Epoxy resin is widely used 
in this field. Some resins are provided with photosensi- 
tivity for the formation of the holes. The range of choice 

10 of resin has been extended because the laser can now 
be used for forming the holes. As the resin used for 
electronic components, one which is low in moisture 
absorbency is desired. Such resins have been devel- 
oped in multiplicity. Moreover, as the resin which is in 

is contact with the semiconductor, one which is low in 
impurity content is preferred. Although the thermal 
expansion coefficient is preferably close to that of sili- 
con, since there is no simple material that has such a 
thermal expansion coefficient, a filler is frequently 

20 mixed. 

For excellent electrical connection between the alu- 
minum electrode and the conductive material, it is nec- 
essary to remove an oxide film on the surface of the 
aluminum electrode. Before the conductive paste is 

25 brought into contact with the aluminum electrode, the 
oxide film on the aluminum surface is removed by 
reverse sputtering or reduction treatment. 

The package of FIG. 19 has the same size as the 
semiconductor chip, and is low in cost because it is 

30 small in size and easily manufactured. 

FIG. 21 shows another example of the package. 
When the conductive paste 1 705 is of a solderable type, 
the package may be treated as a package mountable on 
a printed circuit board under the condition of FIG. 21 . 

35 FIG. 20 is a perspective view of the printed circuit board 
of FIG. 19 viewed from the bottom surface side. 

As the solderable conductive paste 1 705, a conduc- 
tive paste is preferred which comprises copper powder, 
resin and a hardener. The content of the copper powder 

40 is preferably 85 weight % or higher. A conductive paste 
is commercially available which is solderable without 
any treatment applied thereto after hardening. Even 
when normal copper paste is used, soldering is enabled 
by mechanically or chemically removing the resin on the 

45 surface after hardening. As a simple method therefor, 
soldering is enabled by mechanically grinding the sur- 
face. 

The present invention does not stick to soldering. 
Recently, an attempt has frequently been made to bond 
so electronic components to a printed circuit board with a 
conductive paste without the use of solder in order to 
prevent lead pollution. This package conforms to this 
tendency. 

Simple methods for manufacturing a package of the 
55 structure of FIG. 19 or FIG. 21 include a method in 
which a through hole is formed in an insulative resin 
sheet in a position corresponding to the position of the 
electrode of an electronic component, a conductive 
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paste is embedded in the hole and pressurized and 
heated so that the conductive paste is hardened to bond 
the electronic component. 

At this time, by using as the insulative resin sheet a 
prepreg with aramid nonwoven cloth as a reinforcing 
material, the conductive paste is compressed at the 
time of heating and pressurizing because of its com- 
pressibility, so that the conductivity increases after the 
paste is hardened. Needless to say, a simple resin may 
be used as the insulative resin sheet. Since the resin 
flows at the time of heating and pressurising, similar 
effects to those of a compressive insulative resin sheet 
are obtained. The pressurizing process is important. 
Moreover, since the oxide film on the aluminum elec- 
trode can be broken by the pressurizing process, the 
oxide film removing process to be performed in advance 
may be omitted. In order to positively use this effect, it is 
also preferred to mix abrasive particle in the conductive 
paste. 

It should be understood that the package of this 
structure may be processed not in chips but in wafers. A 
pretreatment is performed before the wafer is divided 
into chips and the wafer is divided later. Consequently 
the cost of the package is greatly reduced. It is apparent 
that the method for manufacturing the structure of the 
present invention is not limited to the above-described 
manufacturing methods. There are many other available 
manufacturing methods. An example is a method in 
which a semiconductor wafer is coated with an insula- 
tive resin, the insulative resin is hardened by heating, a 
through hole is formed in the insulative resin with an 
excimer laser so that an aluminum electrode is 
exposed, the hole is filled with a conductive paste, the 
conductive paste is heated and pressurized and the sur- 
face is ground. 

As is apparent from the above-described embodi- 
ments, the present invention provides a circuit board 
comprising a base material layer having a first via hole 
and an insulating layer having a second via hole and 
provided on at least one surface of the base material 
layer, and being inexpensive because a fine intercon- 
necting pattern may be formed and the work size may 
be large although the first via hole is large since the 
cross-sectional area of the second via hole is smaller 
than that of the first via hole. In addition, a package is 
obtained which is inexpensive because treatments may 
be performed in wafers. 

Claims 

1. A printed circuit board comprising: a base material 
layer having a first via hole; and an insulating layer 
having a second via hole, said insulating layer 
being provided on at least one surface of said base 
material layer, wherein a cross-sectional area of 
said second via hole is smaller than a cross-sec- 
tional area of said first via hole, and wherein said 
first and second via holes are filled with a conduc- 



tive material. 

2. A printed circuit board according to claim 1, 
wherein said conductive material is a conductive 

5 paste. 

3. A printed circuit board according to claim 2, 
wherein said conductive material with which said 
first via hole is filled and said conductive material 

10 with which said second via hole is filled are the 
same. 

4. A printed circuit board according to claim 2, 
wherein said conductive material with which said 

is first via hole is filled and said conductive material 
with which said second via hole is filled are differ- 
ent. 

5. A printed circuit board according to claim 1, 
20 wherein said insulating layer is provided on both 

surfaces of said base material layer. 

6. A printed circuit board according to claim 1, 
wherein a wiring portion is provided outside said 

25 insulating layer. 

7. A printed circuit board according to claim 1, 
wherein a wiring portion is provided inside said 
insulating layer. 

30 

8. A printed circuit board according to claim 7, 
wherein said insulating layer comprises a plurality 
of layers. 

35 9. A multilayer printed circuit board wherein a plurality 
of said printed circuit boards according to any one 
of claims 1 to 8 are laminated. 

10. A circuit component mount unit wherein a circuit 
40 component is mounted being connected to said wir- 
ing portion on an outermost layer of said printed cir- 
cuit board according to any one of claims 1 to 8 or 
to said wiring portion on an outermost layer of said 
multilayer printed circuit board according to claim 9. 

45 

11. A circuit component mount unit according to claim 
10, wherein said circuit component includes a bare 
integrated circuit. 

so 12. An electronic component package comprising: a 
base material layer having a first via hole, said base 
material having a copper foil pad attached to one 
surface; an insulating layer having a second via 
hole, said insulating layer being provided on 

55 another surface of said base material; and an elec- 
tronic component having an electrode so as to cor- 
respond to a position of said second via hole, 
wherein a cross-sectional area of said second via 
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hole is smaller than a cross-sectional area of said 
first via hole, and wherein said first and second via 
holes are filled with a conductive material. ' 

13. An electronic component package according to 
claim 12, wherein said conductive material is a cop- 
per paste. 

14. An electronic component package according to any 
one of claims 12 to 13, wherein said conductive 
paste includes an abrasive. 

1 5. An electronic component package according to any 
one of claims 1 2 to 1 4, wherein said copper foil pad 
does not exist, and wherein said conductive mate- 
rial with which the first and second via holes are 
filled is solderable. 

16. An electronic component package according to any 
one of claims 12 to 15, wherein said insulating layer 
and said conductive material have flexibility. 

17. An electronic component package according to any 
one of claims 12 to 16, wherein said electrode of 
said electronic component is an aluminum elec- 
trode. 

18. A printed circuit board manufacturing method com- 
prising: 

a first step of forming a wiring layer on an insu- 
lating layer having a second via hole; and 
a second step of transferring said insulating 
layer and said wiring layer onto a base material 
layer having a first via hole filled with a conduc- 
tive material, said first via hole having a larger 
cross-sectional area than said second via hole. 

19. A printed circuit board manufacturing method 
according to claim 18, wherein in said first step, 
said second via hole is filled with a conductive 
paste. 



forming a through hole in said insulative resin 
layer so as to correspond to a position of said 
electrode; 

embedding a conductive paste into said 
5 through hole; and 

heating and pressurizing said insulative resin 
layer filled with said conductive paste to 
thereby paste said insulative resin layer to said 
electronic component. 

10 

22. An electronic package manufacturing method 
according to claim 21, wherein said conductive 
paste is a copper paste. 

is 23. An electronic component package manufacturing 
method according to claim 21, 22 or 23, wherein 
said conductive paste includes an abrasive. 

24. An electronic component package manufacturing 
20 method according to claim 21, 22 or 23, wherein 

said insulative resin layer has a compressibility. 

25. An electronic component package manufacturing 
method according to claim 24, wherein said insula- 

25 tive resin layer is a prepreg with aramid nonwoven 
cloth as a reinforcing material. 



30 



35 



40 



20. A printed circuit board manufacturing method com- 
prising a step of laminating an insulating layer on a 45 
base material layer and forming a wiring layer on 
said insulating layer, said base material layer hav- 
ing a first via hole filled with a conductive material, 
said insulating layer having a second via hole hav- 
ing a smaller cross-sectional area than said first via so 
hole. 



21. An electronic component package manufacturing 
method comprising the steps of: 

forming an insulative resin layer on a surface of 
an electronic component having a predeter- 
mined electrode on said surface; 
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